Background: Latin America presently has the world's highest burden of Zika virus, but there are unexplained differences in national rates of congenital malformations collectively referred to as Congenital Zika Syndrome (CZS) in the region. While Zika virulence and case detection likely contribute to these differences, policy-related factors, including access to abortion, may play important roles. Our goal was to assess perspectives on, and access to, abortion in Latin America in the context of the Zika epidemic. Methods: We conducted a scoping review of peer-reviewed and gray literature published between January 2015 and December 2016, written in English, Spanish, Portuguese, or French. We searched PubMed, Scielo, and Google Scholar for literature on Zika and/or CZS and abortion, and used automated and manual review methods to synthesize the existing information. Results: 36 publications met our inclusion criteria, the majority of which were qualitative. Publications were generally in favor of increased access to safe abortion as a policy-level response for mitigating the impact of CZS, but issues with implementation were cited as the main challenge. Aside from the reform of abortion regulation in Colombia, we did not find evidence that the Zika epidemic had triggered shifts in abortion policy in other countries. Conclusion: Abortion policy in the region remained largely unchanged following the Zika epidemic. Further empirical research on abortion access and differential rates of CZS across Latin American countries is required.
Background
Zika virus is a vector borne disease primarily transmitted to humans by mosquitoes or via sexual transmission [1] [2] [3] [4] [5] . The illness itself tends to be mild and self-limited [3] [4] [5] [6] , but diagnosis is challenging: no rapid diagnostic tests are available, and given the insufficient specificity of serological tests, specialized molecular diagnostic analyses (i.e., RT-PCR) are required to differentiate Zika from other flaviviruses transmitted by the same vector [1, 4, [6] [7] [8] . Vaccines are not yet available, and vector control (together with prevention of sexual transmission) is presently the main public health action to address the spread of disease [7] [8] [9] .
Although Zika had not previously been associated with severe forms of disease [9, 10] , it has recently been linked to several adverse outcomes [3] [4] [5] 8] . Zika is now associated with a rise in the incidence of Guillain-Barré Syndrome (GBS), a type of flaccid ascending paralysis usually triggered by infections [7, 11, 12] . More alarmingly, Zika has recently been associated with adverse reproductive outcomes including miscarriage, fetal demise, stillbirth, and congenital malformations such as microcephaly (with or without severe brain alterations such as holoproscencephaly, agyria, or anencephaly), intrauterine growth restriction, and ocular abnormalities. These fetal anomalies are now collectively referred to as Congenital Zika Syndrome (CZS) [13] [14] [15] [16] [17] [18] [19] .
The incidence of CZS in pregnancies of Zika-infected women is estimated to be between 1 and 13%, but possibly as high as 42% [19] [20] [21] [22] [23] . Diagnosis of CZS, much like diagnosis of Zika, is complex and involves the investigation of a number of factors, including symptoms, residence in or travel to Zika endemic zones, a positive Zika diagnostic test, and presence of any of the aforementioned fetal malformations [7, 13, 24] . CZS includes a wide range of malformations that range from mild to life-threatening: infants born with CZS may require lifelong assistance and access to quality health services, and their families may require psychological, social, and economic support [16, [24] [25] [26] .
Public health implications
Beginning in late 2015, the world witnessed the emergence of Zika in the Americas and its re-emergence in other regions [4, 14, 15, 27] . While researchers are working to better understand the causal link between Zika and the conditions constituting CZS, observational evidence and evidence from animal models prompted the World Health Organization (WHO) to declare Zika a Public Health Emergency of International Concern (PHEIC) in February 2016 [28] . Aside from emphasizing the need for accurate identification of Zika-related malformations, the statement also encouraged health authorities to educate pregnant women and women in their childbearing years about their risks, and to follow and counsel women already exposed to Zika [7, 24, 28] . Zika infection can be asymptomatic and access to accurate diagnostic tests is often limited, so many countries began to promote antenatal screening for Zika and CZS [7, 29, 30] . Some countries advised women to delay pregnancies altogether and/or encouraged the use of family planning measures to reduce the risk of undesirable birth outcomes [29] [30] [31] [32] .
By February 1st, 2017, one year after the PHEIC was declared, 76 countries had reported the presence of Zika; 70 of these countries only began to detect and report cases in 2015, and 59 have documented outbreaks. Of the 205,013 cumulative confirmed cases of Zika infection across the world, 130,840 were in Brazil and 9799 were in Colombia [33] . In addition, 2656 cases of CZS had been reported worldwide, with Brazil accounting for the majority of these cases (89%, n = 2366), followed by Colombia (3.2%) and the Dominican Republic (0.8%); placing the highest burden of Zika and confirmed CZS in the Latin American region [33] .
Differential distribution of disease
There are likely many reasons for the variation in the number of CZS cases from country to country. While national differences in disease surveillance and reporting may explain some of this trend, various micro and macro-level factors such as national/regional differences in the force of Zika infection, the number of susceptible individuals, exposure and transmission patterns, environmental and contextual considerations related to ethnicity, and the Zika strain itself could contribute to observed national-level differences [3, 5, 15, 18, 27, 34, 35] . Access to and utilization of family planning services, as well as behavioral changes in response to public health initiatives, may also influence the observed variation [26, 36, 37] .
Finally, policy-related factors -in particular, access to abortion -may play a role in determining national rates of CZS [21, [38] [39] [40] , as access to abortion would afford the option of (legal) termination to women with Zika-affected pregnancies. However, even in the absence of legal abortion, there may still be important regional differences in the use of self-induced or unregulated abortion practices, which could also have an impact on national rates of CZS.
Abortion in Latin America
Abortion is illegal in most Latin American countries, and exceptions (where they exist) are often only considered under very limited circumstances, such as in the presence of specific fetal malformations [37, [41] [42] [43] [44] [45] [46] [47] . Abortion is legal and largely unrestricted in only a handful of Latin American countries (Cuba, Uruguay, and Puerto Rico) [48] ; first trimester abortion is also legal in Mexico City, although it remains illegal in other parts of the country. However, regardless of the legality of abortion, local social norms, socio-economic factors, and religious values may impact women's likelihood of accessing abortion services [42, 47, 49] . Although reproductive health policy the in the region is largely restrictive, policy nuances, abortion practices, and Zika/CZS incidences are fairly heterogeneous (Additional file 1) [7, 44, 45, 48, [50] [51] [52] .
While the moral/ethical debate over abortion access is certainly not new or unique to Latin America, other public health crises like Rubella and HIV/AIDS have historically shaped reproductive health policy in the region. It is reasonable to posit that the Zika epidemic may play a similar role [29, 53, 54] . However, the extent to which women and countries have used abortion as a way of managing Zika-related risks remains unclear given the recency of the epidemic, and the question of whether abortion (regardless of legality) is viewed as morally acceptable at the personal and/or community level as a strategy for CZS management is complex and difficult to assess. These issues are compounded by a lack of high-quality, national-level abortion data, as well as a lack of data on the occurrence of self-induced or unregulated abortion; both of these limitations currently make challenging (or impossible, in some settings) to quantify the regional use of abortion as a response to Zika and CZS, subsequently limiting the amount of original, quantitative research available for synthesis. In light of these challenges, we conducted a scoping review (in lieu of a more traditional systematic review) to survey the available literature on Zika, CZS, and abortion in Latin America. Our primary goal was to investigate policies and discourse regarding abortion in the context of the Zika epidemic, particularly as an option for managing the burden of CZS and its component conditions.
Methods
Given the timing of the epidemic, we anticipated that the literature on abortion and Zika in Latin America would be limited, recent, and diverse. In the interest of capturing as much relevant literature as possible, we conducted a scoping review, which is a type of review used to explore a broad and often complex range of evidence from various sources. While both systematic and scoping reviews rely on a rigorous and clearly-defined search strategy, scoping reviews generally offer more flexibility with respect to inclusion criteria and evidence synthesis. Scoping reviews are particularly useful in identifying research gaps and informing future practice [55] [56] [57] .
Search strategy and data extraction
We searched three electronic databases (PubMed, Scielo, and Google Scholar) for peer-reviewed and grey literature using a combination of both MeSH (Medical Subject Headings) and free-text forms of the terms listed in Additional file 2. The inclusion of grey literature was important in this case due to the relative novelty of the Zika outbreak and the possibility that relevant publications might not appear in conventional search engines. We did not impose restrictions on study or document type: we were primarily interested in original, quantitative research, but because abortion access is likely influenced by both national mandates and sociocultural norms, we also opted to include qualitative accounts and publications on the bioethical arguments for modifying abortion regulations in response to the Zika epidemic. Documents were eligible for inclusion if they were written in English, Spanish, Portuguese or French, published (or e-published) from January 2015 to December 2016, and contained the report, description, or analysis of abortion and Zika or CZS-related cases in humans in Latin America. As the formal definition of CZS was a relatively recent phenomenon, we included more general search terms (microcephaly, birth defects) in addition to "congenital Zika syndrome" to ensure that our search captured as much pertinent literature as possible. We excluded documents reporting abortion related to Zika or CZS in other countries or regions.
All references retrieved through the initial search were saved in an EndNote® library and reviewed for relevance. Additional publications were identified by reviewing the reference lists of relevant papers. We created a data extraction form to collect data on the general content and quality of retrieved publications [58] . We used this form to capture detailed information on six a priori elements, indicating whether the selected publications i) reported or identified actual cases of Zika-related malformations; ii) discussed any type of Zika-related malformations (microcephaly only, ocular malformations only, or any CZS) iii) considered postponing pregnancy to be a viable or effective preventive strategy against Zika-related complications; iv) considered abortion to be a viable or effective option in response to the Zika epidemic; v) discussed or advocated for changes in healthcare systems, including improved surveillance, antenatal care/screening, and family planning programs; and vi) discussed or advocated for changes in abortion policy in response to the Zika epidemic (Additional file 3).
Data synthesis and analysis
In addition to the aforementioned manual review process, publications meeting our eligibility criteria were analyzed using QDA Miner (Provalis Research, Montreal, Canada), software designed to facilitate both quantitative and qualitative (content) analysis. We conducted a content analysis of all relevant publications, treating each document as a "case". Information was descriptively synthetized using the SIMSTAT feature of the software, in which the frequency of key words such as "abortion", "ethics", and "policy" was listed by case and among all reviewed cases. We conducted a latent content analysis using the WORDSTAT feature of the software to assess the contextual meaning of these key words. All cases were also reviewed and assessed by two investigators (MC, NA). The review was compiled in accordance with PRISMA guidelines (Additional file 4).
Results
Our initial search strategy returned 628 documents, of which 36 were retained for analysis (Fig. 1) . Only two of the publications were original, quantitative studies; the majority (93%) were letters to the editor, editorials, and commentaries. 20 publications discussed the Latin American region as a whole; the remaining 16 assessed a single country or a small number of countries (most commonly Brazil, El Salvador, and Colombia, in order of frequency).
Key themes emerging from this search can be loosely partitioned into two broad categories: i) abortion policy and abortion decision-making, and ii) health care systems and practitioners. Ethical arguments were common across both of these overarching themes: most documents (86%) called for modifications to national or regional abortion-related legislation in light of the Zika epidemic, often framing this as a human rights issue and emphasizing concerns about women's agency and gender equity in Latin America (Table 1) .
Abortion policy and abortion decision-making
While abortion is routinely provided as a health care service in some Latin American settings (for example, Cuba and Uruguay), it is completely illegal in three of the countries with documented cases of Zika and/or CZS (Dominican Republic, Nicaragua and El Salvador), and women who seek abortion may face considerable penalties. In El Salvador, where the government formally recognizes a fertilized egg as a person, suspected violations of the abortion restriction typically result in imprisonment and homicide charges, and prison sentences can range from 30 to 50 years for pregnancies over 20 weeks [49, 59] . Other countries, such as Colombia and Brazil, have decriminalized abortion only under exceptional circumstances [41, 45, [49] [50] [51] [52] [59] [60] [61] [62] [63] . In Brazil, abortion is decriminalized in cases of rape or incest, conditions that threaten the life of the woman, and severe fetal brain malformations (i.e. anencephaly) [41, 45, 52] . However, although Zika may cause anencephaly, abortion due to Zika/CZS alone is not currently legal. Despite increased efforts on the part of Brazilian abortion rights advocates in response to the Zika epidemic, the only law concerning abortion and Zika in Brazil as of late 2016 was proposal PL 4396/2016, which would increase abortion-related incarceration time for women who terminate pregnancies due to CZS [41, 52] . Colombia, which decriminalized abortion under specific circumstances in 2006, is slightly more progressive: in addition to advising women to delay their pregnancies in due to the Zika outbreak, the Colombian Ministry of Health issued a Considered postponing pregnancy to be a viable option to decrease the burden of CZS 7 (19) Considered abortion to be a viable option to decrease the burden of CZS 31 (86) Advocated for changes in Zika surveillance systems 8 (22) Advocated for changes in antenatal screening/care for CZS 9 (25) Discussed family planning/contraception options (aside from pregnancy delay) for CZS management 26 (72) Explicitly discussed and/or advocated for changes in abortion policy due to Zika/CZS 31 (86) resolution allowing abortion after a conclusive diagnosis of Zika/CZS [30, 39, 45, 59] . While national-level abortion policies remain quite restrictive, individual-level abortion decisions may not always align with local regulations. This is true across most settings, but the divergence between local policy and individual behavior may be particularly notable in the context of the Zika epidemic. One study in our review reported a higher than expected demand for abortion medications (via channels outside of the formal healthcare system) in most of the Latin American countries that had issued pregnancy-related advisories in response to the Zika epidemic (50) . Individual-level decision-making may also be heterogeneous across settings and personal circumstances: our review suggested that religion, education, socioeconomic status, and access to health care may play a role in the reproductive decisions of Zika-infected women, whether this decision concerns the termination or continuation of a current pregnancy, or the postponement of a future pregnancy [41, 45, 52, 59, 64, 65] . Some articles discussed the possibility that some women could use revised or relaxed abortion regulations as an excuse to abort pregnancies unaffected by Zika, but most were more focused on women's use of abortion as a strategy for risk management, given the fear of Zika-related malformations [45, [50] [51] [52] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] . Although abortion was framed by most (n = 31) of the retrieved articles as a reasonable option for Zika and CZS management, many articles noted that the procedure is often met with extensive and unconditional disapproval from the general population, decision makers, and health practitioners (we expand on this in the next section) [37, 49, 59, 61, 69] . Prevailing cultural and religious beliefs were often cited as a reason for this aversion [49, 59, 60, 65, [68] [69] [70] .
Many of the documents returned by our search offered fairly extensive discussions of women's autonomy and reproductive rights in the context of Zika/CZS. A common argument among publications in favor of expanded abortion access was that women have a right to their own bodies, and this self-ownership entitles them to make their own pregnancy decisions [45, 51, 52, 60, 65] . Although this point applies to all women, it may be particularly meaningful with respect to women of low socioeconomic position (SEP), who are more vulnerable to Zika and have limited access to information about family planning and contraceptives [37, 59, [64] [65] [66] 71] . Various authors also argued that access to safe and legal abortion would make women less likely to seek unsafe and potentially life-threatening procedures; others conceptualized abortion as a resource to avoid unnecessary pain or suffering for both pregnant women and children with severe malformations, particularly when the CZS-related malformations are so severe that there is a high risk of stillbirth or neonatal death [41, 45, 52, 62, 63] . However, while most of the publications in our review provided ethical justifications in favor of expanding abortion access in response to the Zika outbreak, some also acknowledged the potential adverse repercussions of expanded access: for example, since the absolute risk of malformation may be very low, and because many of the CZS anomalies may not be detectable at early gestational stages (when abortion is safest), increased abortion access may lead to termination decisions that are motivated by exaggerated risk perception instead of confirmation of true CZS [45, 71] .
Health care systems and practitioners
Many publications in our review noted health practitioners' often limited or restricted ability to provide safe abortions to women who need them, and the generally limited access to family planning programs in much of Latin America, including the use of emergency contraceptives (i.e.: the "morning after" pill, using estrogen and/or progestin pills combined or alone, including Plan B® or other contraceptive pills) [37, 51, 52, 60, 63, 64, 66, 71, 72] . Others acknowledged that some practitioners may face moral dilemmas given the incongruence between abortion laws and their personal beliefs, and some may weigh individual women's socioeconomic situations as a factor when deciding whether to provide services [41, 52, 67, 69] . Furthermore, practitioners may be dissuaded from providing abortions due to nebulous constraints on the situations in which abortion is legal for fear of losing their license [41, 45, 49] . These concerns, while not specific to the Zika epidemic, may become exacerbated if abortion demand is in fact increased in Zika-affected contexts. A number of publications also discussed the possibility of an increase in illegal or unsafe abortion (and a corresponding increase in maternal morbidity and mortality rates) in Zika-affected countries where abortion is illegal or in settings where socio-cultural factors dissuade women from openly seeking professional care [45, [49] [50] [51] [52] 63] .
Various preventive initiatives were also frequently discussed by the publications in our review. Many articles described the national pregnancy advisories currently in place in certain countries, but most did not view this type of initiative as particularly effective, at least in the absence of complementary services like improved access to, and uptake of, high-quality contraception in high-risk populations. A number of publications discussed the importance of improved antenatal screening in light of the Zika outbreak, as well as the use of existing policies and protocols implemented in previous public health responses to Rubella, HIV/AIDS, and other TORCH entities (toxoplasmosis, rubella, cytomegalovirus, herpes simplex, and HIV) to establish a framework for the management of Zika and related malformations [41, 53, 64, 68] .
Although no articles in our review indicated that an increase in screening resulted in an increase in abortions, some authors mentioned that, given the possibility of early detection of fetal malformations, access to adequate antenatal care was important in providing women with information and options [37, 51, 64, 67, 71, 72] .
Some publications offered utilitarian arguments about the cost-effectiveness of expanded family planning programs and abortion in Zika/CZS management [37, 45, 68, 73, 74] , particularly when governments do not have the resources to adequately support the treatment and long-term management of children with disabilities. For example, the Brazilian government provides a three-year subsidy to mothers of children with any CZS malformation. However, such malformations tend to be permanent conditions, and (according to some authors) preventing these births may be less expensive for governments and for families than the lifetime cost of supporting individuals with chronic disabilities [37, 68, 74] .
Discussion
This review assessed a range of largely qualitative publications on Zika, CZS, and abortion in the Latin American context following the recent Zika outbreak. Our findings point to considerable ethical and pragmatic complexity at every level of this issue, from individuallevel decisions of Latin American women following a Zika or CZS diagnosis, to national-level decisions about Zika prevention and abortion provision.
Several scholarly bodies have called for expanded access to safe abortion in Latin America, particularly given contemporary concerns about Zika and CZS [41, 45, 50-52, 61, 63, 75] . However, our findings suggest that, even where abortion is legal, social and religious norms may dissuade health care practitioners from providing abortion services, and/or prevent women from accessing services [45, [49] [50] [51] [52] 63] , which is supported by previous research about abortion worldwide [42, [76] [77] [78] [79] . Although it did not emerge as a key theme in our review, it is contextually important to note that the Catholic church (and increasingly, Evangelical Protestantism) plays a key role in promoting restrictive abortion legislation in the region: religious leaders and institutions are uniquely positioned to influence the actions of politicians and policymakers, and they have historically exercised this power on matters concerning reproductive health policy [79] [80] [81] . While the political influence of religious institutions is likely a key barrier in abortion liberalization in Latin America, our review suggests that disdain for abortion is often shared by the general population in many countries [49, 63, 69] . Many of the publications in our review discussed the pervasive stigmatization of abortion in the Latin American context; these arguments are mirrored in a 2014 poll [82] in which a clear majority of respondents in nearly every Latin American country (with the notable exception of Uruguay and, to a lesser extent, Chile) reported strong opposition to abortion in any circumstance [83] . Likewise, another poll conducted in Brazil in February 2016 reported that 58% of women were against abortion access in the case of Zika infections, and 51% held the same position even in the presence of microcephaly [52, 59] . Nonetheless, despite a cultural climate of resistance toward increased abortion access in most of the region, recent descriptive evidence suggests an increase in demand (outside of the formal healthcare system) for abortion medications like mifepristone and misoprostol [50, 51, 83] . Many of the papers in our review also cautioned that, in the absence of legal and accessible abortion, women who receive a diagnosis of CZS may instead turn to unsafe and unregulated abortions, potentially putting their lives at risk [42-44, 47, 49-52, 61, 75] .
Although the majority of documents in this review supported increased access to abortion, specifically in the context of Zika/CZS, their rationale often differed considerably. Some authors argued that the economic burden of supporting thousands of children with lifelong disabilities may outweigh the cost of creating access to safe abortion [37, 42, 68, 73, 74, 78] . For example, the estimated direct medical cost for a single case of microcephaly in Latin America is $91,102 USD per lifetime, even before considering additional out-of-pocket costs for childcare and home modifications [37, 74] . If women are turning to unsafe abortion (an important cause of maternal morbidity) following Zika diagnosis, treating the complications associated with these procedures is also costly: one study estimated an average cost of $94 USD per case (2006 dollars) in Latin America, and a regional health system cost of $274 million USD annually [84] . Provision of safe abortion may be less expensive than treating these complications, but this appears to be heavily dependent on the context and provider: for example, the cost of safe abortion in Colombia ranged from $45 USD in a specialty clinic to up to $213 USD in secondary/tertiary facilities, whereas the average cost per case of treating complications of unsafe abortion was $141 [85] . It is also important to consider that there may be intangible costs related to anxiety, psychological suffering, stigma, and fatigue derived from either carrying or terminating a pregnancy following a diagnosis of Zika or CZS [7, 17, 37, 42, 43, 47] .
A few of the publications in our review discussed pragmatic considerations related to the design and implementation of new abortion services in countries aiming to expand abortion access, which is (again) relevant both within and beyond the context of the Zika epidemic. For instance, health care practitioners will require practical training, but our review suggests that they may also benefit from initiatives designed to destigmatize the practice of abortion. Counseling services would likely be advantageous for women, couples, and practitioners [37, 42, 47, 53, 66, 72, 77, 86, 87] . Publications also offered practical advice with respect to preventive initiatives like pregnancy delay advisories, antenatal screening, and contraception provision. Expansion of family planning programs and access to high-quality contraception may be particularly important in Latin American Zika/CZS management, given the current lack of access to abortion [42, 43, 47, 73, [75] [76] [77] [78] 88] .
Limitations
In an effort to capture literature published at the height of the Zika epidemic, we restricted the timeframe of our search to material published in 2015-2016. However, this may be too narrow to detect any substantial changes from the beginning of the outbreak to the present. Furthermore, given the small number of original research articles (n = 2) yielded by our search strategy, we were unable to perform a formal quality assessment, assess publication bias, or conduct any quantitative synthesis of the available evidence. Although some documents contained valuable information on health inequalities and social determinants of health related to Zika, CZS, and abortion, the heterogeneity of these documents was another barrier to a more comprehensive synthesis.
The majority of the articles retrieved by our search strategy were in favor of women's right to abortion; as such, there is a potential risk for overestimation of abortion demand in the Zika/CZS context. We are also concerned about differential Zika/CZS detection and reporting across Latin American countries given considerable differences in infrastructure, healthcare systems, and public health priorities. Finally, the documents retrieved by this review contained information only about the countries with the highest rates of CZS in Latin America; our findings may not be reflective of the entire region.
